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I ntroduction:

The purpose of this report isto document an innovative design of bridge railings for temporary stedl
bridges. In addition, to provide feedback to the people who provided information and asssted in the
development of thisdesign.

The Puerto Rico Highway and Transportation Authority (PRHTA) is replacing two bridges over the
San Antonio Channd. These bridges provide access to the capita city of San Juan.  Two temporary
stedl bridges (Acrow type) were assembled paralleed, and sSide by side, as part of the temporary
traffic control. One bridge has three lanes, and the other has two lanes, for atotd of five lanesin one
direction. After the congtruction of the first proposed bridge and during the construction of the second
proposed bridge, the traffic will be detoured thru the temporary bridges, thistime in the opposite
direction. This mean that the temporary bridges will remain in place and open to the public for few
years (2 -3 years).

The PRHTA was concerned about the protection of the temporary bridges longitudina trussesin case
of an accident, due to the high traffic volume on this road, including heavy truck traffic generated by the
Port of San Juan. The problem was how to ingtall bridgerailings to the structures, because
these bridges did not provide bridge railings. These type of bridges were not designed with bridge
raillings, due to the nature of their intended low speed temporary/military use.

The Puerto Rico Divison and the PRHTA conducted severd safety field reviewsin order to improve
the safety at these temporary stedl bridges. The FHWA Eastern Resource Center (ERC) and the
FHWA Eagtern Federd Lands Division (EFLHD) provided vauable information from asmilar
dtuation with temporary stedl bridges a the Baltimore-Washington Memoria Parkway. The pictures
provided by the EFLHD’ s Construction Area, and the technical assistance provided by the ERC were
very hdpful in the solution of the problem.

Findings:

1. The safety on this high speed, high volume, extremey important NHS route, deserved specid
attention before opening to the public.

2. The gap distance (gpprox. 12 inches open space) between the bridge curb and the longitudinal
trusses created abig drop off that was very dangerous.

3. The bridge approaches were a mayor concern due to the geometry of the temporary aignment,
which included sharp curves at both ends of the bridges.

4. If an accident on this bridge damaged alongitudind truss, then the structurd integrity of the bridge
could be jeopardized. As aconsequence, the closing of this bridge could block the entrance/exit to the
city of San Juan, causing amayor grid lock.



5. The gap distance between the bridge curb and the longitudinal trusses was different for each bridge,
requiring a different solution for each bridge.

6. The connection/ingtdlation of the proposed bridge railing system to the bridge represented a
challenge, because bridge railing post could not be attached or bolted to the bridge deck.

7. The bridges are exposed to a severe salt water environment.
Recommendation:

The PRHTA should design a bridge railing system for these bridges in order to protect the longitudina
trusses and to protect motorist from faling at the big gap between the bridge curb and the longitudina
trusses. It is extremely important to have the face of the w-beam digned flush with the bridge deck
curb. An innovative connection of the bridge railing to the longitudina trussesisrequired. The bridge
raillings shal be corrosion proof, due to the sdt water environment.

Safety | mprovements Implemented:

The ERC and the EFLHD provided pictures from some temporary sted bridges located at the B/W
Parkway. Based on these pictures, the PRHTA designed a unique bridge railing system (see Picture
#1). However, the B/W Parkway design was aso used.

The entrance or gpproaches to the bridge were amagjor concern (due to the geometry), and the
PRHTA wanted arigid sysem (minimum deflection) at these location. Consequently, the PRHTA’s
design was used at the bridge approaches only, and the B/W Parkway design was used a the
middle/remaining of the bridge. PFicture #2 depicts the trangition from the PRHTA’s design (left Side)
to the B/W Parkway design (right Side).

The design of the bridgerailing at the B/W Parkway called for a mechanica connection of the thrie-
beam plank and block out to the middle of the longitudinal truss (see Picture #10 for detail). The
PRHTA supplemented this design by adding a post and mechanically connecting this post to the top of
the trusses, ingtead of having only ablock out and the plank attached at the middle of thetruss. The
PRHTA designed the bridge railing system using the criteriafrom the AASHTO' s Standard
Specifications for Highway Bridges. The structura designer used the loads specified for the design of
bridge rallings. See Picture #1 for afront view of the PRHTA’s bridge railing design.

The PRHTA’sdesgn conssted of alongitudind sted beam, bolted from transom to transom. The
bottom of the bridge rail post iswelded on top of this longitudinal beam (see Picture #7 for a sectiond
view). Thetop of the bridge rail post is mechanicaly connected to the top of the longitudind trusses
(see Picture #8-9 for atop view ). The thrie-beam guardrail plank is attached to the post as usud
(see Ficture #6 for afront view). This bridgeral design has the guardrail thrie-beam plank flush with
the bridge curb (see Picture #9 for atop view).



The gap distance from the bridge curb to the longitudind truss was dightly different on each bridge.
Consequently, the PRHTA’ s design was modified by adding a steel blockout at the top of the post (see
Picture #7). The bridge with the smaler gap distance did not use the blockout at the top of the post
(see Picture #8-9 for detail). This modification was necessary in order to maintain the guardrail beam
flush with the bridge curb on both bridges. Find a sketch drawing of the PRHTA’s design on Appendix
A.

The PRHTA's bridge railings design was used at the bridge gpproaches only, and the B/W Parkway
design was used at the middie/remaining part of the bridge (see Picture #3-4 for afront view a the
middle of the bridge, B/W Parkway design). As mentioned above, the B/W Parkway design had the
thrie-beam plank attached to the middle of the longitudina truss only (see Picture #10-13 for details of
this connection).

The following are advantages of the PRHTA’ bridge railing design:

1. Thisbridgerailing is portable, and can be use in the future. The bridge ralling could be easlly
unbolted from the longitudina trusses and transom, for future use on Smilar bridges. The bridge railing
become part of the temporary bridge parts inventory.

2. Meets AASHTO's Standard Specifications for Highways and Bridges (designed for 10 kips load).

3. Thebridge railing was painted with epoxy paint, making it resstance to corroson. The hardware
(balts, nuts, and washers) are galvanized sted for corrosion protection.

4. It provides effective protection at the entrance and exit of the bridges, were it is most needed due to
the geometry of the bridge approaches.

Summary:

With the technica assistance from the ERC, EFLHD, and the Divison Office, the PRHTA was abdle to
improve the sefety at the temporary bridges by designing and implementing an innovaive bridge railing.

C\TEMP\ediévrailing-report.wpd



Appendix A



